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^ e9Ual " 3 — - P in a 

x and , directions ^ inadirectien ^ 

-sin-enuapsulated semiconductei ^ 
- the present invention . 

semiconductor device. >P6 

in the CSP type semiconductor device descried a.ove 
the terminal portions made of solde- are fo~ m h 
the • formed on each of 

the terminal columns and is m .^ n 

externally exposed from th. 

ulat ing resi n, but the terminai 

necessarily need to be pro truded f- om tne 

resin. Moreover if n encapsulating 

' lf nece «ar y/ the outside face of 
terminal column which is . 

wmch is exposed externally from th . 

encapsulating resin may be covered wi-h 

* wwerea with a d^ot orr * 
*V —n. of an adhesive P-otective fra.e 

{FUNCTIONS J 

devi „ *" .nc.p, ul . tM 

lc e, as the removal o-ocess v 
— * P«ss wording or the forming C , ^ 
leads as in. the case e * ■ 

— using a mono-layered 2ead frame 
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« co Planarity of the outer ieads ■■ 

Process. „ ore particularly> 

frame shaoed in a ^^ ipin .ned lead 

P d ^ 3 manner ^ner leads have a -M- 

5 waller than that of the lead < ness 

ne lead fr ame blank by a tw« «- 
aching process, that is the i tw <=>-ste P 

P ' Can meet a demand for an i„,« 

— - - device . M r : - 

can be miniaturized. .„ 
— - » haa a ' " Chi " 9 » 

suCace . S ~~»~» «th . f irat 

-ace. e seconti sur£ace _ > 

surface th. «■ "ace, and a fourth 

' being opposl „ 

, *""" 'hicknes, as that ... 

*— frame blank , and th " °< the 

' w,,c second surfar* ^ < ^ . . 

««. « 1. ..cedent i- .... b ^ *« 

w -re-bcndir.g proper v 

as fw- ' r -y • Moreover 

the f„ sc SUIfae . of ... 

«*« a„ a !amH w 

°* the .inner leads e*,~h w 
concave shape depressed toward - • 3 

arc ' ne lnside of the inner 
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(SO BBIf&fi#B*BB 
("I iUK) 

(B*9) 'J-K?U-i.*B*.fcBfltf±B*BBB 
• T*-»T. ***<tU»*TtTBBBl5Bnt,*t 
BUT*. 

(«*) 2 «X* o -KB 

itn/ii;-K7u-LMi», *B*Btiti* 

♦••■fCtfttrt. BJfcftBBCj'OBftlfjtLft 
CSP (ChtpSlu Pickut] ficia 
BBBT«oT. BCV-K7U-i.il. B*«<>? 

6l*l*T. *B*B*BBff ££ff«C-*«CBCU 

bb* a mmom izmw n»*n * s^bcs*. 

B*B€«itBBBB^*«X«tfTv.*. 
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• t ftf^ail 2»l7f>7« I , :j: r) 0r ., J . 
(ChlpS,,t p *«k*lt) B a 

»LTft**«c«s:u. Ao»a***flr m- , tEJt 
* tt o n 0 m s> * ■ e tr n * tr s ft *.$ a tt t <♦ T ^ 

**IS«t*nT*0. «*ttO*«0-fttiritAft,, 

^MQtlitVTiicT. -o^-v-Kftrift 

«*>*-v-K«c«,, iri . 
* * m ° * '> * ~ « - * « * * 7 < r c t ft a m \ : o 

{ c * i o$i i c P«c it • c e ) & * « a g g 



'Ch I pS I i e Pick,,., 90M(ru 

»i«aT4/ii)ot£ttoa? ttfcft WL At) a ^ 

Fftcs*«n. ***«* t -r > r - v _ KB ^, 9 
Jt EST. 

M4ft«j4 ft tf LT*i). I 1 lU'J- K ? P> 
*B«*"t-*f «a*ll*J>'-a*ft£ n ..» Bjtl . 

(000 I] 

«• l«a.t*>w«»iH «**«a<r>#ft*a 

( 0 0 0 2 ) 
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0 1 1 13. i I3i:-{tit,^ 

<>*-'J-K0 1 l 12. tf-f >t-V-K»J 1 1 
2 <3*00* ! 2ooU^v K j I 2 1 

6 tS>^«JCfl«T*/t«5d59-f * 1 130. **** 

* i i 2 o eifitLTn 

»n40««^a,T*o. i 2 otu 

- KH-l^/t 7 Hill B«Ultl^|| 

T. *m*m*\ I 2 0O«|/WK 112 1 CWJCT 
tftKO-f »->j-|t 1 I 1 2***±T**«T* 

*. *lt. c«o***00ttjtB«>*** M oiia 

0H£CT0i>Sn* <*«) 'J-K7U-i.il. 

cixai i (t) cftTiv^iotoT. *««s 

^t»CT«fti5«f<,t, Kill It. fY/t v K 

i i i i *>mmtzGni>T\/i*M*t>* tttmr ! >n0> 

»-f > + k 1 1 1 2. B<>t-j-f 1112 

hi i i 3 . ■fflftitT*ao^i.^/i*^^ / r - i j 

14. y- 1 J l OfctttJCftT*-** 

<»> 01 1 1 S*€«XT*«J. 3/t-a,." 4 

2 *fc <« 2 xxy7n--R**) m*t**>** a 
( 0 0 0 3 1 ;«n/i'j-K7u./, fMiltM 

*-V> 0*004«00*ftemc£* 

«t*fc*<B*T. torn. *0irit»***a:a. h 

KOFP (Out a F I • t Nekue)^ 
TQFP(Th!n Ouad Flit P . c k • 

****** KY :/*5 7*-tt!l?fl||v»fcx**>*> 

c*uxt. -r >^-v-K«fe«««nft»«**. a 

XC**r. V- K7P-A»tTO*«i)fo. 2Smm 

ox » *>y»x>5**>x«cT>nTaT. bi oc« 
^i»Tw»i:»£^r*<. nr. Ma*tL<iz42* 

ly-KH-tI«|0l0) t + (do 
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f 0 1 0 ( c ) ) . u £ ► 

^««1 0 I 0) IC««ffU« C «vtt«UlCX v * > 

H?V4. (010 (d) ) 
*UT. UyA KQ t L (01 0(e), ft 

fc00»'*6OJ><~**) T . 01 0tC*TJt^tc. v- 

7> KA-C-Afctt^a*. ^OWROttXJBflCa 

-K7U-AC*Xtte«>7 9*-y-KO*K€** 
-0*Ctt. **>K*ia«o. 12.Smmt(^ 

>^»X^fi«H#. y-K7U-LOf»to. 15 
«m-0. 1 2 Smmttjr*TB<T*C£c«t 0. 9 
•< r^VfOjroft^oeiaMll? 0 — 80 us 
L. 0. 1 6 5mmCy^«firo«na<>r-»;-K 
*ft**>X V^>yi;Z4ttX€ttttLT«^i»t. ; ft 

[0 0 0 4] LfLftfti*. jfi*. •0**0*0** 
K^tf *5*O<0. i 6 Stpmtyrtmx. ttC 0. 1 

s~o. i JmmevttTcne>f(tiajjttTi 

0Lfc0*CI2. 7<C>7yX0*K*Xlf*i>« ? /ifc 
XBC*i*4 7 KO00B00<ltUtt t i»* 

A**. IC'J- KVU«)K0tR< LTX 

tooosj zruznzr taut t t. 7?*-\j- 
Ko»g:t«ttu*/i»xaii(t%Ri^>£T. -r >r- 
v - k b» * /\- 7 x v * > * «, t < 11 7 u ;uz j: 0 0 

< OTX * * > } *«»if| m t nti' 6. L 

A»C. iCi 0 Ji < L Ti y jrjox t « c >u * 

• skis. *xtti:*v.Tf>i«ar»<*aT * 
r>-> ex 7 o^«it) . *>T--r>*. ^ - -f > 
* > 7i: fi ^ >r-v— k d « m n . *r * 

M * rt< C| 0 « n i » . fiat : at « fj r> u i?n * a 

i«000:«*'00i:ci6. iiauA^i < * *. 
r. <>r-';-KiHtM-7ivt>7i:ioii< 
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ltx v*>7icztfi};tfe<o*$(: t cat;* 
^rntx*fti:i:. ***,Tn*ii*»« 

( 0 0 0 6) 

ownrtijbLftcs p (Chip si t( Pac k 

C**, OFF (Quid F I « 
* P»ekin)^BCA(fliii Grid 
Ar r a y) Klt^KEMtWfti:** < re 4. 

* 40mm ^ft0. 7?^-«;-Keyfd«0. Sm 
me-y^OQF PTI33 o < e>/>««nui. * * C 

OT **« BCAOH*. niltt^A< 3 0 0 (f>t«>L 
3 Omm-4 OmmAi:***. 

«ooe>.7ooe>. «*Tb i o o o 
^»»'«nT*ft, UarxDS. cspi:xkbt 
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( 0 0 0 7 J 

*<:*n>t?Tnit«iri, i:j , oK«i fltu , c s p (C 

h ' P Siie Pitki lt , **>*«i« KlT 

• a***,!. »««ff 05ff , (/t „ K) ewTft 
*tao. </t yK ) iior-y 

-KBICfil^n. 

a** *u * o c r it man jc o man* u it c s 

P<Chip Siie P»ck»te)»o»«« 

iMXOllaoor-.;-.^. a-f>r-'j-K 
c-**i:atiLft v- ► ?u «c*«#>n 

••«**«ieeeTa***t. c*tt#>na**tt 
■€trftft«0M*$a tt . < tr tad. »w*ft*i*. 

1/tvK) i:<>f-y-KWi:ci^ 
■ f7«fti;xaRioi: 8 it nT i, 6:uillliT 

tZ*^T. *J - K ? u - t ij / -f /t 7 K 1 1 L T li •) . 

(/i v k) t-f>r-y-KB 

*>T**. zn. * R «*>«ftlf ^ »« i«2S 13 . 2 
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It Package) fi^f iftSST^^T. CE 

>r-y-Kt. a -f >r- y- kc- esse a a u/i 
•j-K7w-i.*«tmi;ji8ons(Biic»iiTi/t 

— FonBBuc^nr-r >r - y- kic« ltb*;jid 

CBXL. «*T>*«a«*tjB*±fftttli:<2i1*riT 
**9. B*ttO*BBC»ffiBa'*fc*a*BtGt7. 

«*»tftf<t*BJtiift>*8tts tr. a^enniAo 

«Ktft*A*l»**.*fi££lfT*9. fidl? 

ImMUob t J: 9 inmiznietBXZ n y - f 7 u - 

«tf IT* 9 «Oir itLfcC S P (Chip Size 
Package) »«*a*SIlT*?T. filtv • 

y - u-i. ax njr 0 vawo-f >r- 

Hi. tf-f y - KC-«I9C1« Lfc y - h 

7 U-i«ffcK CB e«nB(B»itt«T*fci50tt 

Kit. a*tt<on»«o««€ifitJi vfti»^B£ 
*trx*9. *b*b?i2. *«bb*o-bi:22i7* 

FB£*«*B»9K:B«LTu6 I 
*-V-Ftt. IH«R»<Q7«TK1I, 121 ft 

V— FO« Bit: ft) A* ^TB^fcB It CBalB 

nt»»*:etntcT4ioT*6. a. ::tu. 

C5P (Chi p Site Pickiit. 
<B*8B£I1. *«*r^O»*^fHtHi..i:. X. Y 41 

*monjBn*i: 12 ira t» a* TrritB mat:* 9 won 

ISC, *49*Tfcy-F7U-i.%BU.fcC*>TJ> 
fc^Bf-BtBt*. »**€!( lcB«ttB**«ej 2 tr 

ft**. »tt«j>'*fc*B*tfi2ifit*BttB».*«3j 

r/s. cb^but. tnt*»iiBo.*B«: z n ~ 
B^«onB»;orataTw€»t»M«i€^LTttiifrr 
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( 0 0 0 6 ) 

i:««T*cii:jt9. •;-i e 7P-x k t/RiiftKaif 
itS*«*uai:«i>T. ^a^ftiiftcre. zz>. 

T*9. MC. ««*>B) 1 (b) ICftTBftV-ft.- 
7 7J-'J- K07>r- £ /iTIlJ * 
10 7';f-'J-K«X» a .oBHt79f" V - FO* 

«a ta-y^t'jfv-) «)6)att<i<T:^( 

<u. 2©x?^>5r»ri: j: 9 -f >r-y- fbob 
« 0<B4fcvt * nRRcncfeitn/t. < 
>r- y- f gbbcbi enitft - k 7 u- 

^€«v»tv»*^£cj:i3. *«*b**>*ib *ft<:>t 

s*icst3tiT. ttitmmtuzjL 9Bnrtit l*c s p 

IChlp Site Pickaie) 
10 B£ Z £CJt 9. 'hfifcUTKBT* C £ % *J 

fittti>4. JEC. lf«T*. B*lCfr.T2ICX7> 

f>^cj:o»fl«n/t. or-y-Fii. mmm* 
ttnysxxn 1 v. 12c. X3i. lacker 

«5«l«)l»0-mt«-?lH:»,TI 2 BC CI 
8t7t»9. I3K. »4Cn'f>t- , J-KOni! 
CHi^oTOA^BKcettSnTuacdCJ: 9. < 
> ^ — y — 2 III VJttttBBTe. 7*** 

>r-f >*tt*9BHt,t9fc LTV'i. tr.SlKi?i£ 
10 IT. B3B. H4llH>f-V- KfcCCOKT *>* 
£»><>T-y- FBH. !SJtLT*9. 9-ft 

*>r-r >?o*ca€ir< tn&. 

(0 0 0 9 ) Kfc.'*ftfl#>W»l<itft»Bttff *I2. 

mmmm*#. #BBB**9-Bi:Bi7*n/i/<>7% 
^lTot-y-Hic»Btn, #BBB**-f> 
r-y-HB£*%*«cBatLTi»*ctc* 9. 7 
-f i-*>r«>*49*BA f a<. -8if:r>f'f >7 

t»TBi LTi»*. 
(0010) 

tz + vx&mrh'. nr. jtB*)%Bie*L. rw 

SI (a) ISHKfl 1 t9Wfft1i£Bf*BBBB?> 
KIBt«0. B i (b) ( -f ) 12 B 1 (a) OA)- 
>t"'H KIOHHT. Bl < b ) 

(o) 1:01 (1) ob i •8 2i:»«Y6if(iVOi 

IBT«&. 100i: J10I2* 

a«B*. 1 1 n:«H0 (m v k) , 12 0127 -r 
r. 1 3 0 12 y - 7 u - 1> . 1 3 nior-^- 

¥ . 1 3 I A a 12 M | B . )3lAt>i:i2S. 131 
A { 1*9 3 B. I 3 1 A0i:R<B. J 3 313*^8- 



it 



1 

■*i ion. tmmn+* nmm " 
"«" J "'JUb tewt:silt « 

m. *>, ' *"*** 6 * B «-T«j», fltTe4 

:::: — --- 
<0) , I 7l,0T, H <«6 Cc, 

* 6 c " <o * £ I - E2(2ru - ::TWWTft5 u 



I I ) 

* <" etc r>> •• _ =*"»>»e»v* 

L T . « „ r _ _ ,. nfl m a a , m « J - v 

irr; r?" , * ,, - ,, »"-'-«»<>c«. „« 

(00 12, *«f«»**««., ;ii „ 4nftv _ 

« ■ ^* « « « , •> a, a rr it » » a . « * c m t . 4 n r 

" ( rrj«?* v " t ' 7i " < ' € * T *«" T **»« 

* ' *■ ' 1 ""-►^■««. UOA, 

•«o«« = »iio«. .sc.:«. eor , t0( . 

nc,:« m . n.« vf>fl 
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<>r-V-K<D*2fft*T. fit. 42* -. 

8 4 0tt? m ► 8 2 OA 8 7 

> * - ' J - k it * « ft a a x m a i ? c tf r * * *j u t 

ft. <8B (b) ) 

<>r..;-F«iettufl Tkl) , i 

«. «»*6X**>*T*C* C J:r>. 

2 © b»**o*#)*bx^ 

• tt*nfc*-ocoio8 s o czvf>7em«a 8 o 

*> n**-<oe3iifl s oci^^. u >• 

* ► /t^- > i j o Bna:vt>jrK Rli W, a 0 

Xvf lot. u-;Ah/if- >a20B 

«ttacxwr 5t: -isci'*". h-ocoici s o^t 
o-Ki:cA£«jT4:tt:iLxi:. Bl CcJ ^ ^ 
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C, * >il< ' : *"'- It X II 

•■••■» o*«Mt#, T * e<Bilj , 4lJ64 u 
4,M, *". J . xru- st5< (2 . s „7 

»;;f«»". <*««> ci^nt,., 

(08 (d ) ) 

*. **»T. Kf». X v ^>^l8Rii8 8 Oom*. u 
f!" ^^->U0A. 8 2 0 B) 0>* 

£•* (.) CftTy-K7^n^, X V ^>5T 

A. 1 2 8 0) ««*lS**ltri>V9A*,5« K j t 9 
G*0* L J£. 

too i 3j m. ieo^i;, i,f>^ t2 «»rr: 

u«r. v-K7w-/.no#)B«i:i*i»T«. 2c 
*»*>ir*x**fc. '^->*«ii*tku 

*>B»I 8 ooijtft. aitrn;***** >r-v- 

t$0«n»£Tii<T*e. 08 ( c ) IC^T. * « U 
W I * I 0 0 * m £ L T . 4 > + — ^-KHIieyf 
0*0. 1 Smm*Taii8DXiTitfcrx*. suits 
0 umBKXTffC U. *««W| t?0l(mHK£ T 
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K»3n»<ft*Li:o.«* i:i . aaB6 (t) K 

«'fit»t.».BS (cl (•< I izfki Jc 

-y-K«« B( .i iMl j i B terror-.; 
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»:*T«ttt»*. . Br (b , CB 

87 (el (-n •:* T i*c. 
t a « a m , ft « » ic i v f- > jr i: ^ , „ e „ x t ft K 

C. ?M«aOMLTUi.. «. it („) „ 
■ MllBCII-CJI C«it&KSBT. 8 7 
CO 911 i. |2 i«»B»«r> t » Uxi , #< * 

t< :-r..j-H 4o , eT4 »j l;il 

KSTSttCTiBKB. 86 < e > (0 | C * 

T,K ' ■adorns**- ri to 

Hill* e ** T *' « 7 '<» <:*Tt« tW 
*T*Bftv«ST«ft. 86 (c) (01 *5 tt «T 

f»'*«tc.t'5»aBi j i BtwimsT**. 

ii:»esn. z man it 2 n*. 
(eo 1 sj t«Kio.« Mi:Il , Sftftv . 

««l 3 1 AbBottwiBSnnORCH.,^, 
**t <«,T«0. W...W3 («,00. m , tt 

ft««»«T**ft«. 8 1 (Ol C«T*»C. c.S 
*«>B*8i, Tl „»« w (BBtfTI to*-., 

«B («s>r-f >jr , *t«Ti.t«e<»,t»it»i 

«*>^-r >?«ttT..». e *i 3 1 a b 11 1 v f 

1-2 1 A. I 2 I lBO,( BTftft. x„>> 

«»i B<:a- cr>*<>jri aa^an 

*• <<m ::ei o (I *T«r75*i;Tt»B e n/i 

j-'H-ioo..,,.^,,,,, ict»i 

««* (a«vn e «a* <r. > ^-r > r> tlF . Tt 
"•^Kcnsi.. I!5«i t tv-K7l.-t««f „ 
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<0 



««*»-« 2 0 ; 

«*^t >*i m. E , ,-, „ 

t«0 I 6) *C»B„, ©BBItAB^BBl' 

««e«««*„ T »,. B2 (e) 
«««»n« t * TtWT . B2 (e) (Q) ijt 

<«> *^t«T. 82 (£) ISIBBT 

B2 (b> >:a, ,., »Ai-A2i:« eTftfiBT 
nciu '' »a»*>B«.:. Sl « j , j e „, 

C»74nT«9. «tR'7/i«BTl«Bcii*BettB 
LfcBBCTft. Hm T4 « C11 , COB] 3 3 
' '*''*"*Bf ilZ LTl'i, 

■ "Miocai:. i»i 33Aanu. x«« 

l»»i«Be«CT»4. 

(OC J 7] xi. T . KBB2o* fllfltB . a „ B 
«■•/*. 83 (.} «««H2*>BnitjtB»a*B 
«OBBBT*<>. 83 (bl 1283 (.1 OA3-A 
4«:*l7*<>r-.;-KB»««BT. 83 U> 
W I KB 3 (.1 OB 3-B4<:«i)iMt|l«)K 
■ BTft*. BJ». 2 0 0i: •ilCll. 2 i oil » 

2 1 HJtU (/tvKI . 2 2 0.29* 
T. 2 3 Oil V-K 7 JJIOW7-.;- 

21 I AlKI | I. 2 3 lAblSB2B. 23 1 
ACI2B3B. 23lAflUB«B. 2 3 3 IIB*B 
B. 2 3 3 AIJB-TB. 2 3 3 BI2«(B. I)SUf< 
2 4 0U«tltBBa. 2$0.a«l»m»«. 2 
SOAISBBM. 2 6 0 li B * « ^ - r * j . 
2«B«t. MffUMi:. «*««*2I0I2. 

«"VK1 IIIM> ? ..j.Kfl l: , lw , a 

T. Of-v-fj J IcUBIItHJSOtftLT 
BBBae nT*i). BBB2I I 12. < 7-rr220i: 
T> <>t-V-KBJ3 J07Ea««rB23 I AO 

c txtti: iii j ninjj!. •;-f7i--ti;f^ / , 
2i I is <> r - v - k r 2 3 itf^'wrnsM 

':ai7>Ti.6. X/;. tltfitottv. XSM 1 



■ ♦02 3 H«t::BUin''.«BJ»i|j,, 



y K 2 3 5 ****** 2 i o t«f«r*fl*t" * ; a 
m. n»«250At«ttiofit«^. rLlT4e 

TiT5>H^-f >ClieT64. * * * K * 2 1 0 /* / 

6. 

-X. 2 3 0 *. XfiH 1 CTftiC'J - F?U-i,id 

. B7 (a) . 87 (b) C*T-fc*>C. r-f/ty 
F2 3 5€WT4«tt€UTi9. **l£ 2 3 3 B».t 

'J- KB 2 3 1 OB 2 12 4 o «m. a^B 2 3 3 9 
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[TITLE OF THE INVENTION] 
RESIN-ENCAPSULATED SEMICONDUCTOR DEVICE 

[CLAIMS J 

1 - A resin-encapsulated CSP 
Mm . SP t W >e semiconductor 

" " e *» 1 «- ««* « enc,p sulaUn , resi „ Jb £uch 
—« th.c it is sub „ sntie ;he 

_ . y wne same as that of a 

» a thickness s „, Uer :han 

lead frame blank; 

ln "" U ">' »« .1.. b.in, adaptea 
— » .„ clrcuit; * 

« r „ inaa columns beln9 ^^^^ 
lMdS " ' ~" — » . thickn.„-wi,J 



v: 
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y 



havinc, »« M1 PK!lM1 arranged o( , theit 

«-« the « rminal colums „. expesM ^ 

' enC ^ ula «" 9 « sl „ « thair out „ siaes; aM 
th. semiconductor chip at lt . surface having 

in ' Ul *" n9 ~ - portion, bain , 

arranged between the inn., , ^' 

the mner leads and being electrical 
connected t- n ~ * 

ea to tips of the inner leads by wires. 

2 - A resin-encapsulated CS» tt,«« 

. . t5i tv P e semiconductor 

i. which . laad ftane shapea ^ ^^^^^ ^ 

-".-«.P etchin, p rocass in suc „ a BarMt tha; a 

»i - — ««l.lly th. ..„. as that of 

°* CtM C " P " «* 1- incio di „ 9! 

inn.r havin , . thickness >iMUtr t|)an ^ 

■lead frame blank; 

terminal columns having th . same „ ^ ^ 

- 6ad rane bl3nk ^ ^tegrallv connected to the 
inner leads and also beina * 

109 ada P ted « ^ electrically 
connected to an external ci- CU <-. 

the terminal columns be-r« 

De.r.g disposed outside of zhe 
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- . 1 ~ *" ■ — — - • 'hickness-wise 

~.*«. RN chlP is „ ounted . th . , termiMi coj ; 

e^ose, e«tetn.u y throu , h the . nc . pjulatin , resin ' 
Portion of th. tlps ther . of 

, rVe " t.iMn.1 portions, 

-e terminal columns being expesed externai 

™— — -t the outer sides thereof^- 
semiconductor chip „ ^ ^ 

Portion. being mounted on the inner leads h 

,„„, . " Ieads b Y means of an 

insulating adnesive< and . 1#ctr<) . 

electrid, electrode portions being 

electrically connected to tine . 

to tl ps of the inner leads by wires. 

3 - The resin-encapsulated CSP tun . 

devices of claim l , semiconductor 

pad , " WhCrein th# 1Cad f «- - 

pad, and the semiconductor chin <. 

that m ° Unted in Such a ^nner 

that electrode portions thereof are arranoed s 
inno „ , arranged between the 

inner leads and the die pad. 

4 - A resin-encapsulated csd - 

P . t6d CSP tv Pe semiconductor devi 
which a lead frame S h ano w • 

ame shaped in accordance with a two 
etching process in such a 

a manner that a thickness of inner 
leads is thinner than that o* . h . , „ , 

whe :ead frame and which is 

encapsulated with an enear,. , 

encapsulating resin in such a m „™ 

ucn manner 

5»:55c v: 



ce in 
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that it is substantially the same as that of 
semiconductor chip in size, the lead frame including: 

inner leads having a thickness smaller than that of 
lead frame blank; 

terminal columns having the same thickness as that o 
the lead frame blank and being integrally connected to th 
inner leads and also being adapted to be electrically 
connected to an external circuit; 

the terminal columns being disposed outside of the 
inner leads in such a manner that they are coupled to the 
inner leads in a direction orthogonal to a thickness-wise 
direction thereof, the terminal columns being mounted on 
the surface opposite the surface of the lead frame on w hich 
the semiconductor device is mounted, the terminal columns 
having terminal portions arranged on their tips; 

the terminal portions being made of solder, etc. and 
exposed externally through the encapsulating resin such 
that the terminal columns are exposed externally through 
the encapsulating resin at the outer sides thereof; and 

the semiconductor chip being runted on the inner 
leads by bumps arranged on one surface of the semiconductor 
chip, and the semiconductor chip being electrically 
connected to the inner leads. 



A resin- 



encapsulated CS? type semiconductor 
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device in which a lead frame shaped in accordance wit* . 
• two-step etching process in such a manner that a thickness 
of inner leads is thinner than that ,f the lead frame anQ . 
which is encapsulated with an encapsulating resin in sue* a 
-nner that it is substantially the same as that of a 
semiconductor chip in size, the lead frame including: 

inner leads having a thickness smaller than that of a 
lead frame blank; 

terminal column, bavin, th. same thickness a s that of 
the lead frame blank and being lnt .,„ lly connecte<J ^ 
inner leads and also being adapted co ^ el . c£ricjl , y 
connected to an external circuit; 

the terminal columns being disposed outside of th. 
inner leads in such a manner that they 8re couol.d to th, 
inner laads in , direction ortho90nal „ . thicknass . uise 
direction thereof, the terminal columns being mounted on 
the surface opposite th. surface of th. l..d fr.m. on which 
the semiconductor d.vic. is mount.d. th. terminal, column, 
being exposed externally through th. encapsulate, resin at 

• Portion of tips thereof to serve as t.rmin.l portions.- 
and 

the semiconductor chip bein g runted on the inner 
^ads by bumps arranged on one surface thereof. and tne 

semiconductor chip being e iec-r<,.-i 

9 eiec.rica.ly connected to the 

in-ier leads. 
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The resin-encapsulated CSP r™* 

a r yP« semiconductor 

device of „ y o£ claims , to 3 _ uhsrtin inner ^ 

have . Ie cta„, ulaI cross-sec-.io„.I shap . 
-'=ur ra=. s respective!, provided with a first surface a 
*.=ond surface. . thitd sutfaM _ an<j m £ourtft ^ 

«... surface b . ln , opposite t „ the jecond surface >M 

tl " 1 "" J °~ ° f «" portion of th . 

-n.r iead h avi ng the ^ ^ ^ ^ ^ 

plank . and t „, thir(f ^^^^ ^ 

• concave shape dapressed touard ^ ^ ^ ^ 
lead. 
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{DETAILED DESCRIPTION OF THE INVENTION) 
(FIELD OF THE INVENTION) 

The present invention relate r~ , 

^n relates to a resin-encapsulated 

d ' ViM ™ °< «„. r., u ir. m . nt for 

an rncre.se i„ tn . nuaber of ^ _ 

miniaturized structure >„h 

C 8nd thus an excellent mounting 
efficiency. More particulars 

particularly, the present invention 

~ates to a resin-encapsulated semiconductor device 

lead portion is thinner in a thinness than a lead frame 
blank. 
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[DESCRIPTION OF THE PRIOR ART] 

r *9- Ha shows the configuration of » 

9 10n of a ^nerally known 
r« ln ..„ ci lated seKlco „ ductor u piM:ic 

J.- P ac ka9e) . Th , , houn resin . encapsula;ed ^ 

inClua » • P« 1111 havin, . seniicon . 

9 a se miconouctor chip 
1120 mounted thereon, outer leads to h. , 

be electrically 

connected to the associated circuit* • 

_ ° circuits, inner leads m 2 

n r y th * ~ ^ — - 

«■ llVo b0 " ain5 P " 1121 " °" —«—.r 

no. « . resin encapsulatin9 ^ ^ 

-J^U to pro* err - v_ _ 

°- ect -ne semiconductor chiD n 5n * 

strAee ip 1120 from external 

cresses and contaminants. This res <„ 

semiconductor device afte """encapsulated 

devi-e , 1M m ° Untin9 —conductor 

cevi.e U20 on the bonding pad nji • 

encapsulating the semico d -ufactured by 

in th<s • "inductor chip nao with tfc# resin _ 

th-. resxn-encapsulated semiconductor device the n m K 
^ the inner leads ma is * , 

Pads i,„ ^ t0 th " ° f th * *>»«"g 

»» * the semiconductor chip 1120 . And , ^ J 

shows the configuration 0 * a mono, 

o- a monolayer lead frame used as 
an assembly member of the « sin 

device sho • "—encapsulated semiconductor 

aevace shown in Fig. lla . s 

... iUCh a leed frame includes the 

bonding pad im for mounti . 

" 9 the semiconductor chip, zhe 
^ner leads 1112 to be P ' khe 

sen— d ..-. ■ • • 1 ««»c.lly connected to the 

c * ce ' -he out ^ - ^s,^ - - - -» 

u -:ead n_3 which i« 

• •-wii is Integra 1 



st:ss< v ; 
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with the inner lead 1112 and is adapted to be electrical ■ v 
connected to the associated circuits. This also incites 
dam oars serving as a dam when encapsulating th . 
semiconductor device with the resin, and a frame servir.c to 
support the entire lead frame Hio. Such . le ad frame is 
formed from a highly conductive metal such as a cobalt o 
alloy (a <2% Ni-Pe alloy,, copper-based alloy by a pressing 
working process or an etching process. 

Recently, there has been growing demand for the 
miniaturization and reduction in thickness of res-- 
encapsulated semiconductor device employing lead frames 
like the lead frame 1110 (plastic lead frame package, and 
the increase of the number of terminals of resin- 
encapsulated semiconductor package as electronic 
apparatuses are miniaturized progressively and the degree 
of the integration of semiconductor device increase 
Progressively. Thus , recent resin . encapsulated 

semiconductor package, particularly % uad . plate 

Packagers, and thin guad flat packages (TQFPs, h ch 

a greatly increased number of pins. 

Lead frames having inner Ieads ^ ^ 

Pitches among lead frames for semiconductor packages are 
fabricated by a photolithographic etching process, while 

iead frames having inner leads a-r a n~„„- 

as arrangeo at comparatively 

large pitches among lead f<-ame« *~ 

y a --ames .or semiconductor packages 
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«. ^ca„ d by pr>ss „ rkin5 ^^^^ 

' OIUln ' * e " i °»*'«« p-^ 9 « n.v in , . lar9e nui ^ ; 

Pin. are ,, bricated by subjecun9 a bunk ^ ^ - 

«- o f o.as nun „ .„ etchin , process> 

working. ? ss 

«~ ,ea d . Bm be d . scrib#d hetein>fcet 

reference to Fin in 

^g. 10. rar.r a copper .Uoy or „ , lloy thin 

* * or °-25 mm (blank 

-.1- f,«, x. C.aneo per.-ec^ 
Pho.ore.ist. such .. , uater . soluble 

casein photoresist 
confining potassium dichromate as a sensir . 
SDreart . u e as a sensitive agent, is 

spread in photoresist fil ms 1020 over 

. K , er - he m ajor surfaces of 

-he thin fii m as sh 

Fi9 ' "° b - Then ' the photoresist 
*ilms are exposed, through a mask o< ■ 
Mrfi °* a P'edetermined 

Pattern, to light emitted by a hiah-n^ 

and +u high-pressure mercury lamp, 

- «- «u. .„.. t is ln t ^ 

2^ «o f o™ . pstternea photoresist 

shown in Fig. 10c tk« v 

iuc. Then, the thin she**- i* l. ■ 
__. H . " Sheew is sheeted, when 

Z ' " a hsrdenin9 pr ° c *- - •» - 

' *" —in. *.«,« OUo^o. a. . 

principal component is sBr au .H 

Prayed aoai ^ the thin sheet ICIO 
-° etch through portions o* th. 

the Ihln sneet 10 ™ not coated 
w i-n the patterned oWn.. • 

Photoresist films 1020 so that inner 
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15 



c* preoeter^e. srres a„ d , h , p . s „, 
in Tig. lod. 



20 



25 



Then, the patterned resist fii m . 

C fllms a " removed, the 

— -» «~« «. co COBpie:e a j 

the .her , ad , of dMlled shapM ss J 
Predetermine, area , cf the £ ^ £hus •■ 

y ; he etchin9 *™«° «• »"v«. pa . ted . Mt#r b ;; n ; 

rnher lMds for flxation _ ^ 

- - - - * - ~ ^„ sed . ;„ 
Ptocess . the atchant at _ tbe tMn sheec . 

of the thickness a „ d direc . 

to the , h( ,. eCLl °" ! P«pen d icular 

• thenars. vhic „ Umics miniacur 

lMd °< !..« fran.es. Since th . . hi „ 

fr™ k t ln 5heet is etche d 

£ro ™ b °t» the major surfaces ... 

etch-no " 10 du "»« the 

i ;r: shape - th,t — «• — 

thickness of the t-H<~ ^ tne 
the thin sheet, Pros, the viewpoint ot f 

th. cuter l.. d h.»i„, , SU f, ic -.„, 9 
tHlc k „.s. of th, th in . ' ' "» 

above. Furthermore, the widrK * . 

. he ldth ° f the ieads must be in 

-he range of 70 to 80 Zm 

successful wire bonding. „ hen 
^e etching process as aius-*- , 

< n * - *«««*r««d „ rig. 10 is empl oyed 

-n facricacing a lead *- airo V 

a thi., sheet of a small 



»9:si« v: 

20 
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inn« U.o, .« fonMd by etcMng ^ ^ ^ ^ _ 
th.r.o, ire . rr .„, ed „ . pitc „ o[ about oa6s ^_ 

*>».».,. rece „ t minitture tniB _ mvnUtM 

Pitch., in th . rsn „ of 0 . 013 „ 0 u ^ f ^ 
••»» wh.„ . lead frame is , abricatea fcy ^ ^ 

"in sh..t of a reduced tnicknessi scren9ch ^ 

~th,t,„ d ««u forces that nay be 3pplied chereto ^ 
th. s Ut . s . que „t processes incluain9 ^ assembun9 

and . chip „ ou „ti„, process . Accordi „, ly , t „ ere is a umit 

« th. auction of th. thic k „. ss of the thi „ sheet ^ 
".hi. th. f abrication cf . „ inut> iead fr>M havinj 
»— . «r.„,. d « vary snaU p . c:1)es by etcMn9 
^ An .tchin, Bechod previ o usly proposed „ overceme such 

«mc„ lti .. subJacts . thi „ sbee: m an >tewn9 procesj ^ 

*- • 1- fr.„. aft. r „ ducin9 t „ e tMckness of ^^^^ 
«f th. thin .„.« co„. !p o„ d i n , to th. i„„. r 1M , of ^ 
»~* *»-. by h. lf at chin 9 or ptassin , (o forn 
inn., u ad . by etchln , „ Uhout reducins ^ ^ ^ 

=ut.r a. ads . „o«„. r . problems arisa ^ accur ^ y ^ ^ 
-bs., u «„t proc . SSM whe „ the ;ead !snm ^ ^ 

etching after reducino rho -w- 

^"y trie thickness r,* 

" iess °- portions 

corresponciino to the inn 0 . . 

mner leaas oy pressing; for example. 
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the smoothness of the , 
unsatisfac tory the • 
flat 

"r; s and a dimensionai — — - clamp , he 

lead — tely for bonding and ^ [ 

5 Pl "-"ng process must be repeated r ■ 

fabricate * makin9 the Iea * 

vacating process intricate, it is aIso 

repeat a ~, ° nec essary to 

"P"t a platemaking process twice 

the the thi ckness of 

tne portions of the 

the thin sheet corresponding to the inne 
leads is reduced by half et.K- 

nan etching before «„kh. . • 
sheet to an etch," Meeting the thin 

ricaan 9 Processes. 

.S» JECr MATTERS TO BE SO.VEO BT THE TOoN) 
Meanwhile, there „ 
m<^ " growing demand for th. 

miniaturization and increase in ^ 

the semi. * mounting efficiency of 

ne sen >iconductor packaoe , 

miniaturized proo aPP *"— are 

""zed progressively. Tnus , a 

'Chip size Packaoe) is Dro ' ' '° 

a . s ,, in Pr ° POSed WMCh iS encapsulated 

» such a manner th „ 

substantially egual to that of the . . " 
«P has the ■ semiconauctor chip. The 

nas the following advantages. 

liFir.t, where the numbe- o* 

e - o. pms of the CSP 4r equaI 
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to that of qfp (0uad riad Pa „. 

Package,, the CSP enables a -« M . k . b ,. 

■ kable Eduction in the 
—«». ar , a „ compjrM ^ ^ bm 

• - « i... *,.„ con5iderina th . lensth 

« and th . pin ^ ^ P * 

z: ^ - ~— » • — - ... ™. «, : 

need to be err.noed , t , pitc , 
inc-eee. -k or 0.3 ran to 

in " ^ P " — " —3 . U5et dir £i cu!ty 

~, the semiconductor paeka9e at J 
Productivity. Generally. ln £abrl . 

e- leeds „e .„.„,., „ , ^ ^ 
">e mess production of the 0=-= „ 

Inc.... , ««=«..rily i„ volves „ 

ln otherwise t h. «... 

««ic„lt. The bga Potion i. 

BGA wee ptopo .. d to p 

mcu ty o, th. „. In th . bga, e»t.r„.l terming J 

t T " " ih * Pe " ™— -no .rr.„,.d 

« • "ider p„ch. thereby reducin, . dif< ie ultv . 
it Mn „ oii.iculty in mounting 

K - Moreover, although the Rra 

overall P6rmitS the co ™entional 

overall reflow soldering even at th . 

of Jon B . the Pln " umber ^ excess 

°* 300 pins, solder bumos ar . • 

m Ps are incorporated with cl.ev, 
lending on the temperature cvcle «. - he di 
era ** 6 aime nsion of tie 

reaches 30 to <o mm, su ^ ... 

^hat an upper limitation of 
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extern.! terBinals ca „ fc , ^ ^ - 

concept ot che BGA. Mor .ov. r . in th . csp , t „, m ~ 

--.now , oaderin , can be permittedi m in bm 

3. TMrd. as compared „ the ^ ^ ^ ^ ^ 

«~« ^ .„ ibt . rc „. n Iength . and ^ ^ 

P.».i„. c. pacita „„, ana tha . eby jhert ^ 

-I"'! " h " e " *" « »• 

- o , preblWtttic in t ansfer snte ^ ^ 

«' a shertanea intarccnn . etien Jenjth 

«v„ ti9eous . secerdin9 ^ cw ^ ^ ^ 

th :h '.~ Un ""' - t ,« ne . ds to be „ arroBer 

the terminal pitch u,h~~ 

Pitch when considering a demand for an 

increase in the number of terminals. 

Thus, the present invention <s aim* rf »" 

on * s aimed to provide a 

resin-encapsulated semiconductor device - , • 

ccor dev «e employing a lead 
frame, whach is capable o* 

eetlnQ a demand 'or the 
miniaturization and increased terminal number. 



(MEANS FOR SOLVING THE SUBJECT MATTERS ] 
A -esin-encapsulated 

'ccordance with the p-ese- 

P-ese... invention is a resin- 



semiconductor device i n 
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an= apaulatad cs? type semicc „ ductoc ^ ^ ^ ^ ^ 
S h aped in a , corda „ ce wth a tuo _ step ^^^^ 

» a *•„„., that a t hic k n.s a of inn., i. ads is thinn . r th ,„ 
that o f th . laad fra|M aM uhich , s encapsula;ea ui _ t ^ 
-=ap S ul. ti „, rasi „ in such , m>nner thjt ^ s 

subat.nti.uy th. sama as that oi . seBieo „ ducter ^ ^ 
a"., th. lMd frame includin9 _. inner ^ 

t.™m.i c. lumn5 havln , tb , sa „ e tMckness ^ ^ ^ 

1". fram . Man|! being iniejriny conne=ted te ^ 

»—« !.«.. a„ d also being adaptea te ^ eUcz 

to „ ™ circuit; t „. tar „ inal coi _ s 

atthccn.i t0 chickness .„ ise direc:ion ^^^^ 
t.-»inai =oi umns bain , meunted ^ surface 

aurf.c. on „hi=h th. s .„i COMuctor c „ ip is _„ ountedi 
taraunai oo lums na>in , tarmi „ al ^ ^ 

tiPa- th. t. rai „.i portio „ s belnj ^ of soiaer _ >m 
•xpoa.0 .„. rnally throug „ tha encapsulatina rejin juch 
"at th. t.™i„ al columns are exposad exte _ Mny 

the encapsulated r«o<_ 

t.ng resin „ the . r s . des ^ 

semiconductor c)vd at 

at itS surface having electrode portions 
(pacs) being mounted on -k- 

*a on .he inner leads by means of an 
insulating adhesive, and „v. , 

and .he electrode portions being 
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elKtI1C ' : " ~« d » "P» of the inner laad! by k „. es 
»°r.ov«. a r.sin-.ncapsulat.d semiconductor deyice 
• accordance „ ith th . pre „„ c 4 ^ 

encapsulated CSP type seniconductor ^ ^ ^ ^ ^ 

SbaP " ^ a "°' d "« ««» « — step e tcning process 
* a manner t„ at . thlck „. ss of iMer iMd> ^ thinM __ 

"at .* th. a .. d £ram . „ d uMch ^ encapMlitM 

encapsulating resin < n ^ ». 

resin ln such . ^ ^ 

.—nti^y the same as thet c £ a semiconductor c „ iD 
«»- "-he i Md frane lnclu<fin9: inner jeads 

, «- — as that o£ ^ 

£ r.me blank a „ d ^ inte , raUy ^ 

connected to a „ ^ ^ ^ 

17 " P °" d ^ - in such . manner 

" "* C ° UPled — in . direction 

frame s„r, aca ,„ „ Mch se „ iconductor 
runted. th . tern , inal colu 

„. e * ng exposed externally 

through the encapsulatino resin at th .. 

- Sln «t their outer sides; the 

semiconductor chip at its 

Surfa « having electrode portions 
(Pads) being mounted on rK. • 

the mner leads by me ans of an 
insulating adhesive, anH _ w 

an < the electrode portions being 
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bet „« n the inner lesas and eiec:ricany 

^ tips of the inner leads by wires. 

I » the resin-encapsulated csp tVDe e _. 
. , . ^>Pe s emi con duct o- 

devices as desm'K^ . 

uescrioed above. ts» i^.-j ^ 

ove, the lead frame has a d<« 

5 and the semiconductor chin , 

ChlP " m ° Unted in ^ch a manner tha- 
cneir electrode portion* 

Portions is arranged between the ir.ne- 
leads and the die pad. 

ru rthermore . , tesin . encapsul>tsd Mniconduccar 
SCCOrd ' n " " lth °- ™ . t . s(r . 

encapsulated CSP 

'»m. s h ,pe d in accotdance 

,- n ^ etcnmg process 

a manner that a u 

«*« - «*. of inner 1Mds is «~ 

tne aead frame and whirh 

wnich is encapsulated with an 

encapsulating res in in 

SUCh a mann ^ that it is 

-tantiallv the same as that of a semiconductor chip in 

- th. lead fr ame including: inner ^ ' 

— than that of a lead frame, blen. 1 

- ;r; coiumns havi - - — — * s ^ 

n d blank - d — -tegrallv connected to the 

inner lead* i e 

and also oeing adapted ?0 fce 

connected to an external circuit- the r 
' be<no di.n . terminal columns 

oe.ng disposed outside of th. < 

that th l6adS in SUCh 3 

"at they are coupled to tho 

to the mner leads in a direction 
orthogonal to t hickn...- wls . d . ^-"ction 

Se d ^ection thereof, ch „ 

•terminal co^ctis beinn ~ 

m ° W « - th. ,c.«.c. „p posit « th . 
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^rface of the lead frame on which th. 

^ mounted the , • -"conductor device 

d ' the ^rminal columns havino r- • 
arranged on their tips- the te • ' 
solder, etc an ^ -de of 

and exposed externally ... fc 

5 encapsulating resin „ 5h# 

y resan such that the 

exposed external! k ' C ° Ws •« 

externally through the encapsulating, , • 
outer sides- tho Psuiating resin at their 

S * the semiconductor chin h.< 
i-er leads by bumDS * ^ ra ° Unted •» the 

*y bumps arranged on one surface 0 f k 
semiconductor chip , _ ^ ^ ^ « «" 

5 . el6C — ^ ~~ to the inner 2eads . Ct °- b ^ 

Also - a resin-encapsulated c„ • 

H Uiaced semiconductor • 
accordance with th. 106 in 

the present invention is a 
encapsulated csp resm- 

a CSP type semiconductor device i„ uh • w 
frame shaped in hlch a ^ead 

naped an accordance with a 

in a manner that . thl „ * P '°«ss 

tnat a thickness of inner • 

<>« - - -a. fra „ e . na „ hic ; <"* - — 

* ~~ * •«» i« 1. 

— — r„ :rr: ;r/ e "* — • 

SO bei ng adapted to h. , 
—ected to an external ci[ J. J/' 
; fe eing dlspesed outs . de ^ Ce -inal col umns 

* ^ inner Iedds in such a manner 
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to thi c kn « s -„ ise directio „ 
"—I =o luTOS bein , meun;ea on sujiace ^ 

««*.«. - t„, lead frame on „ Mch th . seniconauc;or d ^_ e 
» «»««.. the teminal columns ^ terminai 
. their tips; the teminai fcein9 

«»~Uy t hrough the . nc . pIul . Ung rejin n t portion ^ 
tips th , Ieof; the sralco „ ductor beins ^ ^ 

fnn« laads by bu „ ps , rransM on >urfice ^ 

-he semiconductor chin k«,~~ 

chip being electrically connected to the 

inner leads. 

In the resin-encapsulated CSP tyoe packao* ,h • 
. y - ■ P ac *age, the inner 

« . hav . . rectangular cross . sectionai 

;"; ac *' a se=ona surta -- • . ,o UIth 

-ce. tH. „„« sutfa „ bein9 epposUa ^ 

- th. lmtt lead h , vin9 th> saTO thlckn ^ ^ 

h fr ~ M>nk - " d <- <o urth surfacea each 

inner lead. 

Meanwhile, the csp 

type ^conductor devices as used 

herein generally means 

resin-encapsulated semiconductor 
devices encaosulated wirh 

^th an encapsulating re sin in , 
manner chat each of -w e ... . . 

— e resulting structures i s 
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lce ln accordance with -h. 

with .he present invention a 
semiconductor chin i, "-ion, a 

S . Unt6d °" the *"d. by burDS 

arranged on one surface of tho 

. • 6 semic °nd«ctor chip, and -he 

semiconductor chio an* *h ■ 

^ip and the inner leads are electrical v 

(EMBODIMENTS) 

Embodiments of the roe,„ 
-ce in accordance w —tor 

— - -renle 1 ~ ^ 7 ^ " * 
e-diment is shown in Fig> 2 « «™ 

view of tne 

ac . G , ^ reS ~--^ted semiconductor device 

according to the f irsc embodiment of the B 

Fig. lb ls f th€ Present invention. 

«• lb is a cross-sectional view of each _o, th • 
leads t a ir-« , -° f the inne * 

* cross-s«ctionai o£ each «,. , . 

•Un, th. C ° 1U, " nS vi - 

the Bl-BJ of ria , 

■~ »•• depicts a re l ' 3 ref — 

device 110 "Encapsulated semiconductor 

— . HO a semiconductor chip, „j 

frame ' 131 *™« l«ds, 13 lAa 
a first surface, l 3 l Ab a second 

second surface, 13i Ac a r*', 
-rface, l31 A d a fourth sur*a~e 3 , 

- a -e, i33 terminal columns, 1 33A 
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terminal portions, 133B sides, i« 0 an 

150 a « • en "psulatino - e « - 

° ^ insui "-9 adhesive, and 160 a ^einfo ■ ' ' 
In th -enforcing tape. 

cn e resin-encapsulated e« • 
according to the « <™ctor oevice 

s to tne fi rst embodiment * 
5 "0 is „„ unced in a 8 ••"~ndu«o.. device 

- -e se „- th - 1 — P"«o.,s i:: 

the semiconductor chip 2 10 *™ 

inner leads The - ""^ b — the 

S " The semiconductor chin no • 

connected to the electrically 

the second surface 131 Ab of the tin a , 

inner lead 131 Th . , P f each 

»!• The electrical connection of th . 

encapsulated • he re sin- 
lated semiconductor device 100 to an 

— - i. achieved b y mounting ^ ^ ~ 

semiconductor devi ce 100 at tWMl 

»Ph.rie.l solder on . • ' ° f Semi ~ 

o-iae. on a printed circui- ...k.. 

'»,e 130 used in the s ^trate. The lead 
ec an the semiconductor device inn 

«~ e^ di „ Mt u ma(ia , <2 ; c ; 100 a — » 

>«« fr-. 1J0 has a sh " "«^-i<- .11=,. 

— - i- «. u , " """" in 

have a tMcta.,. s „ aller 

«»c.p suaatin9 „ ■ * ^n, when 

-r.». Moreover, although the le.d 

-ran,e processed by etching to have , .„ le " 

, . / -..e lead ^ ^ atT , A 

^mited to such a shape as " ROt 

^ - - colT; th " - - 

*->j a.e nor reou^ ^ 
«eo. The inner leads i 3l „ * t0 be 

.lave a thickness of <o~m • 

*!U_m wnereas 
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131 h -e a thickness of 

thickness of th . , „ # ^"ponding to th 

the lead frame blank. The tips c * -s ■ 
ieads have a * in - • w the inne 

a ane pitch of o 12 m-, 
5 ^ so as -e - . 

' increase in rha , , * c -chieve a 

*« the number of 

er ot terminals f or *~ • 
devices tk- semiconductor 

The second face denoted by the 
13lAb is a surfae . 7 * refere "« numeral 

surface etched, but having . 
Profile, so as to .,, substantially , iat 

so as to allow an easy wire h«w • 

third and fourth , 9 Chere °»- The 

*>u.th faces i 31Ac and „ 

depressed toward the i„.-h 6 Shape 

u tne inside of rhA a _ 

»»• Th« rei„,c, rci 

fixedly so as „„, 9 P * !6 ° 15 attached 

" not " tvistin, in t „. . 

«». " t h . inner lMd> >re 9 °» — 

- . — „ Li;7r uctor chip in 

aescribed below. However u k 
— »«« of tw isCin9 therei „, • — 

• —on ,31= as showR < n 



»:••« v . 
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« s-own in 6c(i<) ^ "»*«ci». 

— im um ,. eMJiry , er J 1 ;'- °» — S 

sary .or the fabrication of -s e 
encapsulated «^~- resin - 

psuiated semiconductor device . 

5 - *w„ inri9 . 6c(ii — 

f- ~» w * Fl9 ' 6c <ii)» the Mno 

A -ethod for the fabrication of. the resin . 
semiconductor device win "^encapsulated 

" Wl11 now b * described in brief p, 
as shown in Fir, c °nef. First, 

n « Fig. 5a , a lead f rame , which I, * k ■ 
an etching and , fabricated by 

9 from w hich the unnecessarv 

— d by a cutting process . '"^ 

thin tips of th . "^^ ^ 3 »»»« that 

OI the "ner leads a -e d,^ „ 
Moreover, i- the , Erected upwardly. 

the inner leads i 

• °- the mner leads are k 

— Ih .„. th . sur , ace - ;; d b j * — « 

in..r portions ui f °- nes th - M *• 

fixedly on the inner i eads hu 
insulating adhesive 2 50 . 

Then, as shown in Fig. 5b tho , 
elec- iMl1 electrode portions are 

e-iec.rically connected to th* , • 

the zips of the inner lead* ,„ 
b V wires 120. Subsequently ., e , 131 

y ' • n «P»«i«tion is carried out 
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• • Such an encapsulation with ^ ^ 
out using a desired 

°- -he terminal columns is sornewh^ 
5 from .„ somewhat protruded ex-.err.allv 

from the encapsulating resin Then 

y esin. Then, unnecessary port<o-. ~« 

while forming sides 13?r „. 

the termi "*l columns 130, as 

shown in Fia *h t L . 

P,ev<ou sly h 5 " " — - - -rm 

cu . t CUtti " 9 ^ l - f« easy 

— g. Particularly, the forming of 

dur-'no etch,- , * ^^"9 line 

-• - etching of the * 

tne lead frame results in rt,» 
ffm-. the savinq of 

»— *«- no as 5hd „ n in 

portion 13M n-^a, of , old 

outer eurf.c. „, . k "r.noed on th. 

"rf.ce o, Meh cerm , nll m „ 5ri ,,.. . 

>»A «rv„ to f . clll , " * POr "° n 

c ° t»cii lt .tt connection of th. 

.nc.p, ul .t. d s .„ ic o„ ductor device 

Ki,« w to an external circuit 

" dOCS '«»y - he arranged 

embodiment win now be described • 

8a -o 8e r . ^ 10 ""^""ion with Figs> 

-o Be. Figs. 8a to 8e 

-P.= =i v. ly iiJt!t „ tinj * — — «... 

ln9 sequential sieDs o* -k. 
P-oo,„ ..... the le>d ;ram , „ ; . "» " ^ —"9 

— e --.s. embooiment shown in 
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Fl 9- 1. In particular, the cross-seer , 
8a ro p sectional views o; Tt 

3 t0 86 CO "-pond to a cross section taken a, 
°f fig. 6a/ respectively. ln F - os B 
France nu,e-al 810 d '° th> 

» B^OB resisc dCn0teS 3 lead -20A and 

resist patterns, 830 firsr « 

OP6nin9 ' 840 

850 fi rst concave portion, 860 second 
Portions, 870 flat surface 880 

131A> . aCe ' 880 an «ch-resistant layer 

desired pa „„„ plates 
P'».rn.d t . form „ . ' «*» *» 

opening 830 and s . cm h 9 
Th * fir « opening ean i, — 

— rrintir— 

* 3ubse que nt process The 

to for. d • SeC ° nd ° Penin9S 840 a " adapted 

co form desired shapes of ti„. «• . 

firs- OB • P °* inner Ieads - Aic »ou g h the 

f *rs. opening 830 includes a- 

tins a * u a " a " a fo ^ing the 

tiPS of the inner leads 810 

par-i ,1 3 -P 0100 ^ venerated by a 

Partially thinned portion k 

P k * on oy etching in a 
process = „ subsequent 
oc ess can cause hindrance . 

a "ce .„ a taping process or a 
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d-Pin, process for fixins the lead fra ^ n ^ ^ 

«• b. etched needs to be sufficiently ^ 
«. an sr.. for formin , th . fiae porcicns ^ 

»P S Of th. inner leads. Th.r.after, both surfaces „. .„ 
-ad frame blank lle fMBta wit „ ^ ^ 

etched using a 4fl * 

' " " ferric chloride solution o- a 

r per " ura ° f 57 :c " * °< 

The .tchin, proe.ss ia t.rmin.t.d „ th . pei „ t , f ^ ^ 

surface has a depth h correspond^ to „, „ f th . „ i=fcness 
of the lead frame blank ,Fi,. sbl . 

»lthou 9 h both surfaces of the lead fr.». blank eio ate 
simultaneously etched in the primary etchin, process, it is 
unnecessary to simultaneously etch both surfaces of the 
b 1 " d bl ' n " M °- F « « —in, process may 

J 0 """" - — °< -ad frame bl.nk formed 
-h th, resist pattern a.OB h.vin, opening of a ..sired 
•H.P. to for, « i,.„ . delir . d shtp> o( inntr 
"«n, .„ . tehant solutlo „ ^ ^ c>se _ ^ 

process is terminated after ob - a <„- 

" ob -"nmg a desired etching 
depth at the etched inner * 

inner lead forming regions. The reason 
why both surfaces of the , 

tne lead frame blank 810 are 
simultaneously etched. >. <. . u . 

ed ' as . n thas embodiment, is to reduce 
the etching time taken i n a m 

a secondary etching process as 

described hereinafter. 

•he total time taken for the 
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P"»ary ,„ a secondary ecch . n5 ^ ^ ^ 

taken in th , c „. of „ chi „ 9 ^ ^ ^ { ^ ^ ^ 
fra„. Man, on „ Meh th , ^ ^ ^ 

Subsequently, th . surface pro>ri(]ed ^ ^ ; 

350 etched at the first openin, 830 is .„ tilely co , t . d ^ 
an etch-r.si.tant het . Belt Wix (icidic ^ ^ ^ 

. layer eeo so as to fm up t „. ^ ^ ^ ^ 

cover the resist pattern 820A (rig. So). 

It is unnecessary to coat the etch-resistant layer e80 
ever the ,„ tir . portion of t „. ^ ^ 

r.aist pattern 8r0A. „ ouever . it ^ ^ 

etch-resistant layer 880 he coated over the entire portion 
of th. surface fomed with the first recess 850 and fl r , t 
openin, 030. as shown in 8c . bec „ js . ^ ^ 

t= coat th. etch-resistant lay,.- 880 only on th. surface 
Portion includin , the ficsc r , c , ss e50 wt|iou9|i 

atoh-r.sist.nt „ y „ „, w . x e „ ployed ^ ^ ^ 
an alvau-sduhl. „. x . any , vitM , ,„ ^ ^ 

atchin, . ction of ^ ^ 

—what soft durin, etchin, My h. US ed. A .„ for for„i„, 

-the etch-resistant layer fifio 

yer 880 ls not limited to the 

above-mentioned wax, but may be a wax a * , nu 

y «e a wax o. a UV-setting type. 

Since the first recess 850 e-~he»d - • 

ewwned oy t.-e primary etching 

Process at the surface formed w-k .„ 

-o.med w.th the pattern adapted to 
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«t» the «c h -«, lst .„ t xtw eeo , u ^ further et ^- 

*» th. s . conaaty etcMn9 process " 

etch-resistant laver fiRn *i 

ayer 880 ,1, 0 enhances th. mechanic.; 

P™cesa. the r .h y e„. Wi „, th . second ^ ^ 

POMIM. to en. bl , . s . cena „ chant solution m ^ ^ 
« « inc...,., sprayi „, pressure _ ^ 2 ^ 
— . in th . seco „ aary e:cMng p ^ 

•P-.»n, pt e ssure p „ motes t „. pro9ress of etcMR3 ^ ^ e 

" - 1«- *r- M.n k in th . 

Ub3 * Ct,d " ' ™- — * Procs. In tM5 
secondary etching process t K. , 

process, the lead frame blank 810 is 

etched at its surface formed with the firsr 

. n tne «"t recess 850 

::: ::: the iead ^ — * — - 

tiP» 890 of the inner leads cflg . 

The bottom surface 870 of each recess formed by the 
primary etching p rocess and parallel 
. Parallel to the surface of the 

^ead frame is flat. However h«K „ 

CVer ' both surfaces of each 

"cess positioned at opposite sides „• the 

iaes °- the bottom surface 

0 '0 have a concave shaao. w» 

•hap. depressed toward the inside of the 
inner lead. Then, the lead *, 

•lead .rame blank is cleaned. After 
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completion 

ion of the cleaning p- 0 ~es s 

structure of Flo «. • " ame havino a 

01 rig. 6a is obtained «.„ wh^ h , • 

1 «- are arranged at a f 

yea at a fine pitch tk. 

«ch-r„i, t . nt Ih « «—« of th . 

°^ er "0 and resist fn., 

**0A and 820B, is h4 ^ f " si « patterns 

U ^ is achieved usinr, . 
. .. sol u:ion serv . a •<*««■ hydroxide 

•rving to dissolve them. 

ThC etChin ' ^thod in which the etch, 
conducted at two « •tehiag process is 

ac two separate s-*^e 

• Oneness can fa* * " a de ^red 

Fl9s - 6a « 66 involves th. . 
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111™ T leads havina 5 nnea " s . v. : ;„ 

ux cours 6/ it mav be 
P«.ibl. «. fem inn „ lMds a further • _ 

Wl. 

1. 1„, c„. uher . tuistin , ef th> inner 1Mdl 

Dy a c °nnecting member 131B *c *k 
the connecting member 13i fl unn ._ 

ft , ' unnec «"*ry for the- fabrication 

c« offby _ s „, p _ 

l««»--p he winrl ,. ,. 

: * r j " - — <• «~ * - *. * . 

s * «- -P- u„ ;r .„, ,. v be Cli . 
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, b is , cr=ss . sectionai 

along the l ine cil-r ?9 ^ . wa * 6n 

accordance with a + • — 
a jig plating process 

y H cess ' unnecessary D c»-^e 

are cut o** ~ - • w " s 

* ,„ the structure shoun 

; are cut °" » «- »~- ha v in , . s ;°; 

shown in F<a shape 

»-«n a shape shown in Fig. 6e(1 „ } a , . 
ch « * en..), a semiconductor 

? iS m ° Unted on the lead frame s-ili h • 
reinforcing - aDe " hdVln 9 th « . 

9 ^ape attached thereon. Also ,w 

semiconductor chip is ™° Unted 

c mp is encapsulated with a -resin i 
condition where the lead f " 
the lead frame still has the tape - 
™e tip 131A of each . nner 

in th. lead frame used 

*» the semiconductor device of this *i- s - • 
e- oe « rst em °odiment has a 

coss-sectional shape as shown in r< q 9m TK 

h " — tched flat surfac e second ; / 

tnan the width K2 of an m,. - 
surface -K- • an °PPosite 

4dce ' widtns Wl and w> , w 

* na *2 (about 100 ~Tn) Aro « 
=n* width „ ec th . cencra , 

Portion of the cips w hen viewed 
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l". " — »«- Tv .. 

"P « the inner leaa has c . oss . sec .. 

— IO t ; s :„; • i : n - 1 sha -° e — 

... tBiS end ' ^though elthex „- 

5 •iMUle.Iiy c =„„. cted to . semi * 

to a semiconductor chin u 
fe V a wire l 20A or 120B this K ' 

of th « embodiment illustrates the 

of the etched flat surface for wire-bon d - 

»««.. in Pig 9 a ref ° ndln9 " ShOW " 

" "9.9, a reference numeral 131 Ah H - • 

etched flat surface i 31Aa PiCtS 

121B. r«p.etiv.l y , a pJatea 
case of Q ,,. 4 • on ' In the 

9,9(11 ' 8 ' the " a Particularly excellent ■ 
bonding prooertv w excellent ware- 

property, as the etched flat surface dc. 
roughness. Fig. 9(iii) fih ^ " 0t have 

1'9(ixi) shows chat the tip 931c of r ^ . 
lead of the i.« m * the lnne r 

- «« - th . innar u ; b ; ~ - - 
-»•* «,.„ «... „ . d . - but * — 

* — th . tip 93lc . ; hl " " b ° th <"« 

P'°P«ty „ eM , par , d ttUK 

«"*°^»ent. Fi,. 9liv) . 
»P «.0 c „„. obtai „„ fcy ' - "»« ■ 

3 * -eans of a press and then bv " ^« k „.„ by 

— » *V etching, :s wire-bonded to a 

3< 
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semiconductor chip fnor 

Pressed surface of th . ■ however, a 

"ace of the inner lead tip < a no . „ 

Fi 9« 9(iv). Thus -He • ^ ^ ShOWR 

TnLs, .he wire-bonding cn ei-h-- * 

opposite surfaces ae k ° f th * 

rfaces as shown in rig. 9(iv)a or 

— n results in an insufficient w<re-bondi ' 

- re bonding stab* 
a Problematic quality. * 



A modifi «=arion to the resin-encapsulated * ■ 
device of -k * c apsulated semiconductor 

of the f irst embodiment ^ ^ 

23 iS 3 """-sectional view illust-atin, 

the ^esm » ^"st.ating a modification to 

-esm-encapsulated semiconductor device of - h 
embodiment, and rig 2c sho 

semiconductor device n " aPPea " nCe " ^ 

is a aCCOrdan " " —"-on. 

(1) 15 a v "w when viewed from rh u 

semi™ w the b ottom of the 

semiconductor device, rig. 2e(I) is , # . 

semiconductor device and r- ' ° f 

of a • ^ 2b iS 3 "—sectional view 

' 3 terminal "lumn taken at a pos-'on 
«»• Una A1-A2 of P . corresponding to 

•«crd ln , to the medIf . , ^ —»—««« "vice 

fir.t I m ° dl, "'"°" I- "".rent „ lch , h>t 0 , 

"rst embodiment in term in .. 

— .< ..mico„ ducter ; c ; e ; - — 

Ce ' tne solder is unifn^i 
oistributed throuch an 0 „ • "-^formly 

— , j d ;;;;r - — 

-*ca.. on is identical to that of 
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firSt e "*od ime „ t except fo- th . - . 
A r ..- terminal portions 1*1 

•resan-encapsulated 

k u^atea semiconductor 
accordance with » . device « 

ith 8 Seco "d embodiment win »- 
Fig. 3a is Wlil new oe described 

a cross-sectional view of 

5 semiconductor dev ice * "•^-•acap.ui.t. 

aevice according to th. * 

a cross-sectional vi ew of an inn , 

a iong the l ine A3 , lnner lead "ken 

ine of the r<« f» 

ter " lnil ~»-. «■*. , lon9 £he 
Ja - In Fig. 3 * 

a «Pict» a r ., in . ' """"" »"Hnl 200 

-""Piloted senuconducto- - • 

»«=c„duc tot cbip , J30 ° uct °- ,:o a 

St «>«'•», j 3aAb ,.„„,, 

231fld . . M • 

IAd a fourth surface 

« ."cp sua . tl „, resin ' *» ' «• P«- 

»°* .» and 260 ; reinf an . insui « i "' •«>•«'.. 

• < — c„ P 0 r rt th * " r - 

™»»er that the surf* in Such * 

* surf ace, on which elec-r«^ 

211 «re formed is nn ^ P°"*«n» fpads, 

^ -ns of th ' e 7 ted fi ^ y - «- — leads Ml 

—on, 211 ;; SUl3tin9 the electrode 

are arranged between tk . 

s inner ie " s 23 — 

■»««« « c tips of th ; ly cor - ec:ed " «- ••«- 

----- - - «. - ,» . .r r 23k 7h - ^ 

wS inside - ™ e electrode 
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Portions 221 are arranged between the inner leads 231 ar.c 
die pad 235. Moreover, in the second embodiment 
snarly to the case of the firs, emood.ment, electrical 
connection of the semiconductor device 200 to an external 
circuit is achieved by mounting the semiconductor device 
200 on a printed substrate by terminal portions made of a 
semi-spherical solder and arranged on the tips of the 
terminal columns 233. In this embodiment, a conductive 
adhesive is used to adhere the semiconductor chip 210 to 
the die pad 235, and the' die pad 235 and the terminal 
columns 223 are connected by the inner leads to each other, 
thereby dissipating heat generated in the semiconductor 
chip through the die pad. Also, the adhesive 250A 
necessarily needs to be conductive. However, where the die 
°ad and the semiconductor chip are connected together by 
means of the conductive adhesive and the die pad is 
connected to a ground line, it is possible. to not only 
obtain a heat dissipation effect, but also to solve a 
problem associated with noise. 

Similarly to the lead frame used in the first 
embodiment, the lead frame 230 used in the second 
embodiment is made of 42% nickel-iron alloy. However, as 
shown in Figs. 7 a and 7b, the lead frame 230 is shaped to 
have the die pad 235 and the inner leads 233 having a 
thickness thinner than that of ;he terminal columns. The 
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terminal columns each have a thickness of 0.25 mr. -, e 
inner leads are arranged at a pitch of 0.12 mm, thereby 
meting a demand for th# increased ^ ^ 

semiconductor device. The second surface 23IA5 of each 
inner lead is flat, such th „ is fiasy to 
third and fourth surfaces 231Ac and 231Ad also have a 
concave shape depressed toward the inside of the inner 
lead. This structure exhibits a high strength even though 
the second face (w ire bonding surface, is narrow. „ oreover , 
the fabrication of the resin-encapsulated semiconductor 
^vice of the second embodiment is carried out in 
accordance with substantially the same process as that of 
the first embodiment. 

For exempie. in . modification to the r „ in . 
encapsulated semiconductor device of the second embodiment, 
•n openin, 233c t . for mad on the tip of each termina, 
column 233 a, in the „o ai;lc , tio „ t „, ^.^^ 
Th. op.„ in , ls piMruded e „ ern . Uy fnm the enc , psuliting 
r„i„ „o such that th. tip „. vln , th . op ,„ in9 servej ^ 
the terminal 233A. 

A resin-encapsulated semiconductor device in 

accordance with a third omK^j- 

third embodiment will now be described. 

FiQ. <a is a cross-sectional view o* a 

view Oa. a resm-encapsulated 
semiconductor device in aer-rn-w. . 

m accordance wash a third embodiment. 

and Fig. <b is a cross-sec-^-si 

5 Seconal view of an inner lead 
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taken along the line A5 -A6 of Tig. 4a. Also, Fig. <=;I) is 
a cross-sectional view of a terminal column taken along the 
line B5-B6 of Fig. < a . In Fig. a reference numeral 300 
depicts a resin-encapsulated semiconductor device, 3:c a 
5 semiconductor device, 311 pads, 330 a lead frame, 331 inner 
leads, 331Aa a first surface, 331Ab a second surface, 331Ac 
a third surface, 331Ad a fourth surface, 333 terminal 
columns, 333A terminal portions, 333B sides. 335 a die pad, 
340 a encapsulating resin, and 360 a reinforcing resin. 
10 Unlike the first or second embodiment above, th . 
semiconductor device 300 in accordance with this third 
embodiment includes bumps 311. The bumps 311 are mounted 
fixedly on the inner leads 330 and electrically connect the 
semiconductor chip 310 and the inner leads 331 together. 
1= Similarly to the first or second embodiment, electrical 
connection of the semiconductor device to an external 
circuit is achieved by mounting the semiconductor device on 
a printed substrate by terminal portions 333A made of a 
semi-spherical solder and arranged on the tips 6f the 
2 ° terminal columns. 

Similarly to the lead frame used in the first or 

second embodiment, the lead f r >». ->m ^ ■ 

ieaa frame 330 used in the second 

embodiment is made of 42 * nickel-iron alloy. However, the 
lead frame 330 is shaped to have the tips 332* cf the inner 
leads having a thickness thinner than that of the termina! 
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«!«-.. « sho„„ in ri9J . 6a and £b ^ ^^^^ coiu _^ 
333 ar . equal ,„ t „ e Jead bunk ^ ^ 

re„ ai „ in9 portions other ._ han j3iA ^ ^ ^ 

■1..*. ere „.U . IWtl , SUCB 1#M f . ime a 

«re„ 9t h sufficient tQ wi£hstand ^ subsequent ^ 

Th. inn,, lMd . lr . „ ran9ed , t , piteh o£ o ^ 

»«tin, . dan , and fot t „. , ncreased teri> . nsi ^ ^ ^ 

S .n,ico„ d „ctcr device. The eeccnd sur , ace 33!Ab „ ^ 

inner lead 331A u fK„ 

331A „ „, t , sucb that is easy to vire _ bona 

T*. third a „d Iourth suc;acas 33Uc aM 3jiAa ^ ^ 

concv. shap . daptassad touara ^ ^ ^ 

l«d. This structure axMbits , high stten9th ^ 

th. second , ace , wsre bondi „ g surfaca) ^ 

of the resin . ancapsulatad semiconducter 
««"ce ot th. « cond embodimanj: , s £arriaa ^ 

•ccord.hc. wnh Subst .„ tially th . Jame proc thac ^ 

th. f ir« e^od^nt. .xc.pt t h. t t h. s .„ icenauctor chip 

on tha dia pad , fellowaa by encapsuUtion 

with the encapsulating resin. 

•"or .x ampl e. ln . modifieatlon ^ ^ ^ 
.nc. psuaated ,.„ lcdnductor davice of ^ 

« c P . ni „ 9 333C , otMd on the :;p ef _ eraina ; 

column 333 as in the modification r - , 

iCatlon Co -he first embodiment 

as shown in Tic. 2 tk« 

. -v« <: . The ooe.T'na < * • • 

j cn.ng is protruoeo exiern&Uy 
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^om the encapsulate resin 3«0A such that the tip havi-v 
the opening serves as the terminal 333A. 

[EFFECTS OF THE INVENTION J 

The present invention provides a resin-encapsulated 
semiconductor device employing the above-mentioned lead 
frame, which is capable of meeting a demand for the 
increased terminal number and is excellent in moun:in g 

efficiency. Furthermore, the r * s <n 

tne "sin-encapsulated 

" ni " ndUCt0t -it* «M. invent aoes 

«nc.p sul , ted semicoMuctor devlce ^ ^ 

» «*« «h. c u «r leads ire ter,. or . probl . m issocisted 
««h c opl . n . rity . In aaaUion ^ th#je advinti5e ^ 

t " M " MC " M 1 * n « th » co th . OTP „ th . BGA . 

—»* th . Mmieondoctdr devJce ^ ^^^^ ^ ^ 

P.r.. itl c c,p.ci« y . „ d shortened Jn , tr>njf r Um 
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